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ABSTRACT 

Background: Budesonide was effective in treating and keeping short-term remission with a fewer steroid- 
specific side effects in contrast to prednisone. Contradicting outcomes were detailed on the efficiency of 
budesonide in the management of Autoimmune Hepatitis. This review aiming at evaluating the use of 
budesonide for the treatment of autoimmune hepatitis. 

Methods: An electronic search was conducted in MEDLINE and EMBASE using these keywords steroids, 
autoimmune, liver, effectiveness, and side effects. The search was limited to clinical setting which resulted 
in 24 clinical studies. 

Results: The total number of AIH patients included in this review were 386 of which 304 females (78.7%), 
the sample size ranged from 9 patients to 207 and the mean age ranged from 13 years in to 54. Concerning 
the efficacy of Budesonide, it ranged from 15% to 78% as the end points were different among the included 
studies. Regarding the tolerability and side effects like Moon faces or cushingoid features, acne, heartburn, 
hirsutism, alopecia, osteoporosis, diabetes mellitus and easy bruising. Side effects reported in X studies and 
the incidence ranged from 28% to 56%. 

Conclusion: Budesonide could be a promising treatment option especially in patients prone to corticosteroid 
side effects like elderly individuals and postmenopausal women with high risk for osteoporosis or children 
with risk for impaired growth. 

Keywords: Hepatitis, Autoimmune, Liver, Treatment, Tolerability, Effectiveness 


INTRODUCTION case, up to 44% of patients experience the adverse 

Autoimmune hepatitis (AIH) is an effects of symptoms prompted by prednisolone 
inflammatory disorder characterized by high when it utilized alone as, and furthermore when 
serum levels of aminotransferases and combined with azathioprine still in no less than 
immunoglobulin G occurs mainly in females, the 10% of patients causes prednisolone-particular 
presence of autoantibodies serologically, and by reactions ©. Ten to 15% of patients estimated are 
interface hepatitis histologically, of an unknown resistant to standard treatment and stay as 
etiology ®. This inflammatory condition can cause refractory patients with a requirement for other 
cirrhosis and also increments the chance of treatrment agents ™. There are restricted 
hepatocellular carcinoma . Diagnosis of AIH is information concerning the significance of 
depend on histologic, biochemical, and serologic cyclosporine ™, mycophenolate mofetil ™, 
findings, in addition to signs and symptoms ®. ursodiol , tacrolimus “”, Cyclophosphamide “”, 
AIH has good response to immunosuppressant’s methotrexate “*), and mercaptopurine in AIH ®®. 
and the response is outcome dependent ®. Budesonide is a nonhalogenated 

The conventional corticosteroids glucocorticoid effective as topical therapy of 
(prednisolone or prednisone) alone or as rhinitis, asthma, and inflammatory bowel disease 
combination with azathioprine comprises the S. Since that it is 15 to 20 times higher 
current standard treatment and has a high glucocorticoid receptor binding affinity, the 
remission rate in almost 80% of patients 3 years efficacy of budesonide on liver inflammatory 
later ®©. Sixty-five percent to 80% of patients have activity is much more than that of prednisolone 
an effective reaction to the therapy, and while few (6 Budesonide is derived from 16a- 
patients are able to stay in remission after drug hydroxyprednisolone as a synthetic corticosteroid 
discontinuation, the majority of patients, CD and effective in the liver as anti-inflammatory 
particularly those already have cirrhosis, need agent with lower systemic adverse effects “®, as it 
long-term maintenance therapy ®. Prednisolone is has a hepatic first-pass clearance of > 90% 
the first line corticosteroid as it is very effective in following oral use ©. In three previous pilot 
reversing intrahepatic inflammation ®©. In any studies, contradicting outcomes were detailed on 
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the efficiency of budesonide in the management of 
AIH (18-20) 

The first multicenter randomized trial on the 
treatment of AIH with budesonide was published 
in 2010 ©®. Reduced regimen of 40 mg of 
prednisone in 105 patients was compared to 9 mg 
of budesonide per day in 102 patients; and the two 
groups were received azathioprine (1-2 
mg/kg/day) ®©. Budesonide was effective in 
treating and keeping short-term remission with a 
fewer steroid-specific side effects in contrast to 
prednisone. Sixty percent of patients in the 
budesonide group accomplished normal levels of 
aminotransferase compared to 39% in the 
prednisone group Budesonide is 
contraindicated in patients with liver cirrhosis as it 


was increased systemic side effects “®. The 
reactions of corticosteroids are notable and 
incorporate skin break out, hirsutism, the 


redistribution of muscle to fat ratio, weight pick 
up, osteoporosis, hyperglycemia, cataracts, and 
mental abnormalities °”. This review aiming at 
evaluating the use of budesonide for the treatment 
of AIH. 


METHODS 

An electronic search was conducted in 
MEDLINE and EMBASE using these keywords 
steroids, autoimmune, liver, effectiveness, and 
side effects. The search was limited to clinical 
setting which resulted in 24 clinical studies. The 
eligible studies then screened by title and abstract 
to exclude irrelevant, duplicated and review 
studies. Finally, nine studies met the inclusion 
criteria which include the studies evaluated the use 
of budesonide for the treatment of autoimmune 
hepatitis. The data were extracted from the 
included studies to the data extraction forms 
contained study design, sample size, age of 
patients, type of liver hepatitis, comparison drugs, 
regimen of the drug, side effects and effectiveness 
of the drug. 
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RESULTS 

The search of the literature, after exclusion of 
irrelevant, duplicated and review studies, revealed 
nine studies met the inclusion criteria. Included 
studies aimed to evaluate the use of budesonide for 
the treatment of autoimmune hepatitis (AIH). 

The study design of the included studies were 
prospective randomized controlled trials in Manns 
et al. and Woynarowski et al. 6,22 fiye open- 
label studies with small sample sizes °°? 7 ™, 
one retrospective chart review of Zandieh et al. 
25) and one retrospective analysis conducted by 
Peiseler et al. °®. 

The total number of AIH patients included in this 
review were 386 of which 304 females (78.7%), 
the sample size ranged from 9 patients in Schuler 
etal. and Zandieh et al. °*”) and 207 in Manns 
et al. ©, the mean age ranged from 13 years in 
Woynarowski et al. ° to 54 in Czaja et al. °” 
and not reported in Peiseler et al. °°. 

Regarding the steroid type and dose used, 
Budesonide 3 mg/ day in Wiegand et al. °”, 
Woynarowski et al. °” and Zandieh et al. ?°’, 6-8 
mg /day in Danielsson et al. “*, 6-15 mg/day in 
Schuler et al. °” and 9 mg/day in other studies (* 
20, 23, 26) All included studies were used 
Azathioprine as adjunct immunosuppressant 
except for Wiegand et al. “” and Schuler et al. *” 
used no Prednisolone as comparator corticosteroid 
with a dose range of 5-40 mg/day. Concerning the 
efficacy of Budesonide, it ranged from 15% in ?” 
to 78% in ° as the end points were different 
among the included studies. 

Regarding the tolerability and side effects like 
Moon faces or cushingoid features, acne, 
heartburn, hirsutism, alopecia, osteoporosis, 
diabetes mellitus and easy bruising. Side effects 
reported in 6 studies and the incidence ranged 


from 28% in Manns et al. ©, to 56% in Schuler et 
al, °”. 
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Table (1): The included studies outcomes regarding effectiveness and safety of steroids in treatment of AIH 




















Type 
Study Sample | Age of or Types of | Regimen of | Side effects of | Effectiveness 
Study P A A liver ; 
design size patients hepati steroids the drug drugs rate of the drug 
tis 
No adverse 
-Budesonide effects noted büdesonidé 
A double- 9 mg /day with wai effecti 
blind Mean Neute reduced to 6 Budesonide in (47.0%) 
Manns et | randomized : age = Budesonide | mg/day on 72/100 (72%) — 
207 patients auto- ; He : while 
al. controlled 160 women 40, minë Prednisolone | remission. In prednisolone redüisonë 
multicenter range= |. Azathioprine | Prednisolon | 48/103 (46.6%) p : 
hepatitis was effective 
study 10-70 e 40-30 mg/ | had at least one in (18.4%) 
day then steroid specific p< 000) 
tapered side effect psu 
moon facies 
Initial: 6-8 Most patients. 
mø/day 3 Had decrease 
pete, No cushingoid in ALT 
Auto- times daily ae 
? ; Mean |. ; effects noted within 12 
i Open pilot | 13 patients immune Prednisolone | (mean 6.3) as 
Danielsso : age 47 ; : cortisol levels weeks; 3 
36 weeks with chronic |Budesonide for 6-10 : i 
n etal. i ; Í y ; ae were lower in patients. had 
duration Cirrhosis active Azathioprine weeks : : 
19-70 sas ; patients. with relapse after 
hepatitis Maintenanc à É : 
e: 2-6 cirrhosis reduction to 
janie maintenance 
&rcay dose 
At least 2 of the 
Budesonide talining 
occurred in the 
= 9 mg/day 3 pati a 
p patients who Remission: 
N= 10; for 24weeks 
Mean aie developed drug 3/10 (30%) 
8 women : Azathioprin A 
; : : : age 54 | Auto- /Budesonide toxicity: Treatment 
Czaja et Open pilot | Cirrhosis : Bis e= 50-100 bag Hees. 
i y immune Azathioprine ; cushingoid failure: 4/10 
al. 24 weeks 2 n: . mg/day in À 
(20%) (range |hepatitis | Prednisone 5/10 features, weight 40% 
: 31-73) ; gain, hirsutism, | Drug toxicity: 
patients Prednisone= 3 
alopecia, and 3/10 (30%) 
5-15 mg/day a 
? easy bruising 
in sf 
Drug toxicity: 
3/10 (30%) 
Remission: 
7/10 (70%) 
Budesonide newly treated 
= 9 mg/day 6/18 (33%) patients.; 
for 24week. | patients. Noted 8/8(100%) 
Azathioprin | adverse effects: refractory 
N=18: Mean , e= 50-100 abdominal pain patients. 
12 waa Anom Budesonide mg/day (n= 1); weight Treatment 
Csepregi Open pilot g Azathioprine | in5/8(63%) | gain>3 kg (n = failure: 2 of 
women | 45.4y | mune ; 
etal. 24 weeks ; .. | Prednisone refractory. 3); acne (n = 2); the 3 non- 
with (range |hepatitis : ; 
cirrhosis | 21-68) Prednisone= | alopecia (n = 1) responders 
10-40 All adverse had cirrhosis 
mg/day effects werein | Drug toxicity: 
in5/8 (63%) patients. with 1/18 
refractory cirrhosis (withdrawal 
patients for 
gastrointestin 
al symptoms) 
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Ranged 
Refract from 3 mg 
_ ory or every other Complete 
3 A N=? Mean side |Budesonide | day to 9 mg response in 
Zandieh 3 women | age 39 per ; 
retrospective . effects Azathioprine daily, Not-reported 78% of 
etal. f with (range : : : 
chart review F ; of Prednisone | Prednisone patients. 
cirrhosis | 12-66) 
standard 10- 
therapy 15mg/day in 
6/9 patients. 
Budesonide | 56% exhibited Cornietë 
= acne, weight mah ion: 
Open a uhin mid ATENa 
Schuler et ~P 38.4 + Not- |Budesonide p g patients.; 
pilot,52 N=9 ae e= 100 features; ; 
al. 17 reported Azathioprine ‘ yee partial 
weeks mg/day in diminished emision 
33% of effects noted 2/9 (22%) of 
patients after dose atents 
reduction P 
Complete 
7 remission 
Day 1:3 mg g o 7/14 (50%) 
twice daily; a patients.; 
hypercholestero ý 
Mean day 2: 3 mg ; partial 
: lemia (29%); ak 
Wiegand Open pilot (SD) | Auto- 3 times Sepia remission 
iega pen p N=14; | age limmune [Budesonide daily; g 3/14 (21.4%) 
etal. 12 weeks Ss Aas features (21%); : 
38.2 [hepatitis remission: 3 patients.; 
: acne (14%); : 
(17.3) mg twice Feanburk failure 2/14 
daily for 9 : (14.3%) 
(14%); weight : 
weeks ; patients.; 
gain (14%) : 
exclusion 
2/14 (14.3%) 
Budesonide 
es es Budesonide 
dail was effective 
ary. in 16% and 
Prednisone rednisone 
A double- 40 mg/day P ; 
é was effective 
blind Mean : tapered to ‘ 
randomized 46 age= | Auto- Budesonide 10 mg/day) m1; 
Woynaro : 11 males oe ik (Azathioprine Poe Weight gain After 6 
active- 13 immune ; both with 
wski et al. and 35 ..._ | Prednisone ee months, nor 
controlled Range {hepatitis azathioprine P 
: females in the 
multicenter = 9-17 1-2 rasent 
trial mg/kg/day, par g 
followed by patients who 
O Months experienced 
of onen biochemical 
aa remission 
budesonide 
therapy 
Weight gain 
60 Prednisone omg pet Os aliens), mie 
7 A ; Auto- ; day osteoporosis remission 
Peiseler et : patients Not- |. Budesonide ‘ : : 
1 retrospective (51 reported. Ummune maintenance | (7 patients) and | occurred in 
a analysis female) p hepatitis dose was 6- diabetes 67% after 24 
12mg mellitus months 
(4 patients) 
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DISCUSSION 

The AIH treatment has been used as prednisone 
alone or in combination with azathioprine 
dependent in adults ?” and children °?. The AIH 
remission definition differs between studies, and 
the clinical, biochemical, immunologic, and 
histological status assessment may be involved. 
AIH remission was defined as normal serum ALT 
by Alvarez et al. °” and defined as normal ALT 
in the absence of clinical symptoms by 
Cuarterolo et al. °°. Normalized serum AST 
activity was the outcome measure used by Aw et 
al. ©. The standardization of aminotransferase 
action as entire or almost total endpoint was 
characterized by a few creators °”. The abatement 
rate with standard corticosteroids and azathioprine 
treatment comes to around 80% when a solitary 
variable, for example, aminotransferase 
standardization, is the result measure. Budesonide 
when joined with azathioprine can incite and keep 
up abatement in AIH, and they demonstrated an 
essentially bring down frequency of steroid- 


particular reactions contrasted and standard 
prednisone treatment, when controlled with 
azathioprine ®. 


The critical appraisal of the included studies 
revealed that all included trials have very small 
sample size except the randomized clinical trial 
which recruited 207 AIH patients © which showed 
no difference in the efficacy and safety from the 
other studies but the results may be more accurate 
as the RCT has a definitive end point. The efficacy 
of Budesonide was ranged from 15% in °” to 78% 
in °°), this wide range of difference in the efficacy 
may be due to the difference of the definition of 
the end point and the time needed to the remission 
to take place. Side effects ranged from 28% in 
Manns et al. ©, to 56% in Schuler et al. ®®. 
Budesonide seems to have less adverse effects on 
bone metabolism concerning increased bone 
density compared to conventional steroid 
treatment °” ?® this might be speculated that the 
observed differences are influenced by different 
extent of liver disease regarding chronic hepatic 
inflammation and fibrosis as well as previous 
corticosteroid therapy over years, which may alter 
saturation and affinity of corticosteroid receptors, 
metabolic pathways and hepatic clearance of 
systemically active metabolites (table 1). 

The major advantage of budesonide could be equal 
efficacy in the long-term treatment, but a lower 
rate of side effects compared with prednisone. 
Limitations of this review were because of the 
retrospective design of some studies included, 
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budesonide-induced adverse reactions formal 
evaluation could not be done so that any 
conclusions regarding to safety of budesonide 
should be drawn cautiously and small sample sizes 
of the majority of the included studies as they 
were open pilot studies. 


CONCLUSION 

Future randomized control trials were needed 
to support these findings regarding budesonide and 
its safety. Budesonide could be a promising 
treatment option especially in patients prone to 
corticosteroid side effects like elderly individuals 
and postmenopausal women with high risk for 
osteoporosis or children with risk for impaired 
growth. Further studies should investigate whether 
liver function improvement related biochemically 
with decreased systemic bioavailability of 
budesonide and clinically with lower systemic side 
effects. 


REFERENCES 
1.Vergani D, Mieli-Vergani G (2011): 
Pharmacological management of autoimmune 


hepatitis. Expert Opin Pharmacother., 12(4):607-13. 

2.Krawitt EL (2006): Autoimmune hepatitis. N Engl J 
Med., 354(1):54-66. 

3.Manns MP, Woynarowski M, Kreisel W, Lurie Y, 
Rust C, Zuckerman E et al. (2010): Budesonide 
induces remission more effectively than prednisone 
in a controlled trial of patients with autoimmune 
hepatitis. Gastroenterology, 139(4):1198-206. 

4.Muratori L, Muratori P, Lanzoni G, Ferri S, Lenzi 
M (2010): Application of the 2010 American 
Association for the study of liver diseases criteria of 
remission to a cohort of Italian patients with 
autoimmune hepatitis. Hepatology, 52(5):1857-. 

5.Summerskill W, Korman MG, Ammon HV, 
Baggenstoss AH (1975): Prednisone for chronic 
active liver disease: dose titration, standard dose, and 
combination with azathioprine compared. Gut, 
16(11):876-83. 

6.Larsen FS (2008): Treatment of patients with severe 
autoimmune hepatitis. Minerva gastroenterologica e 
dietologica, 54(1):57-63. 

7.Craxi A, Wedemeyer H, Bjoro K, Flisiak R, Forns 
X, Mondelli M et al. (2011): European Association 
for the Study of the Liver. EASL Clinical Practice 
Guidelines: management of hepatitis C virus 
infection. J Hepatol., 55(2):245-64. 

8.Malekzadeh R, Nasseri-Moghaddam S, Kaviani 
M-j, Taheri H, Kamalian N, Sotoudeh M (2001): 
Cyclosporin A is a promising alternative to 
corticosteroids in autoimmune hepatitis. Dig Dis Sci., 
46(6):1321-7. 

9. Hennes EM, Oo YH, Schramm C, Denzer U, 
Buggisch P, Wiegard C et al. (2008): 


The Effectiveness and Tolerability of Budesonide... 


Mycophenolate mofetil as second line therapy in 
autoimmune hepatitis? Am J Gastroenterol., 
103(12):3063. 

10.Czaja AJ, Carpenter HA, Lindor KD (1999): 
Ursodeoxycholic acid as adjunctive therapy for 
problematic type 1 autoimmune hepatitis: A 
randomized placebo-controlled treatment trial. 
Hepatology, 30(6):1381-6. 

11.Larsen FS, Vainer B, Eefsen M, Bjerring PN, 


Hansen BA (2007): Low-dose tacrolimus 
ameliorates liver inflammation and fibrosis in steroid 
refractory autoimmune hepatitis. World J 


Gastroenterol., 13(23):3232. 

12.Kanzler S, Gerken G, Dienes H, Lohse A (1997): 
Cyclophosphamide as alternative immunosuppressive 
therapy for autoimmune hepatitis--report of three 
cases. Z Gastroenterol., 35(7):571-8. 

13.Burak KW, Urbanski SJ, Swain MG (1998): 
Successful treatment of refractory type 1 autoimmune 
hepatitis with methotrexate. J Hepatol., 29(6):990-3. 

14.Pratt DS, Flavin DP, Kaplan MM (1996): The 
successful treatment of autoimmune hepatitis with 6- 
mercaptopurine after failure with azathioprine. 
Gastroenterology, 110(1):271-4. 

15.Bar—-Meir S, Chowers Y, Lavy A, Abramovitch 
D, Sternberg A, Leichtmann G et al. (1998): 
Budesonide versus prednisone in the treatment of 
active Crohn's disease. Gastroenterology, 115(4):835- 
40. 

16.Hempfling W, Grunhage F, Dilger K, Reichel C, 
Beuers U, Sauerbruch T (2003): Pharmacokinetics 
and pharmacodynamic action of budesonide in early- 
and late-stage primary biliary cirrhosis. Hepatology, 
38(1):196-202. 

17.Thalen A, Brattsand R (1979): Synthesis and anti- 
inflammatory properties of budesonide, a new non- 
halogenated glucocorticoid with high local activity. 
Arzneimittel-Forschung, 29(11):1687-90. 

18.Danielsson A, Prytz H (1994): Oral budesonide for 
treatment of autoimmune chronic active hepatitis. 
Aliment Pharmacol Ther., 8(6):585-90. 

19.Wiegand J, Schiiler A, Kanzler S, Lohse A, 
Beuers U, Kreisel W et al. (2005): Budesonide in 
previously untreated autoimmune hepatitis. Liver 
Int., 25(5):927-34. 

20.Czaja AJ, Lindor KD (2000): Failure of 
budesonide in a pilot study of treatment-dependent 
autoimmune hepatitis. Gastroenterology, 
119(5):1312-6. 


2231 


21.Hoes J, Jacobs JW, Verstappen SM, Bijlsma JW, 
van der Heijden GJ (2008): Adverse events of low- 
to-medium-dose oral glucocorticoids in inflammatory 
diseases: A meta-analysis. Ann Rheum Dis., 68 
(12):1833-1838. 

22.Woynarowski M, Nemeth A, Baruch Y, Koletzko 
S, Melter M, Rodeck B et al. (2013): Budesonide 
versus prednisone with azathioprine for the treatment 
of autoimmune hepatitis in children and adolescents. 
J Pediatr., 163(5):1347-53. 

23.Csepregi A, Récken C, Treiber G, Malfertheiner 
P (2006): Budesonide induces complete remission in 
autoimmune hepatitis. World J Gastroenterol., 
12(9):1362-69. 

24.Schuler A, Mollman H, Manns M (1995): 
Treatment of autoimmune hepatitis with budesonide. 
Hepatology, 22:488-98. 

25.Zandieh I, Krygier D, Wong V, Howard J, 
Worobetz L, Minuk G et al. (2008): The use of 
budesonide in the treatment of autoimmune hepatitis 
in Canada. J Gastroenterol Hepatol., 22(4):388-92. 

26.Peiseler M, Liebscher T, Sebode M, Zenouzi R, 
Hartl J, Ehlken H et al. (2017): Efficacy and 
limitations of budesonide as a second-line treatment 
for patients with autoimmune hepatitis. Clin 
Gastroenterol Hepatol., 16(2):260-67. 

27.Kirk A, Jain S, Pocock Sa, Thomas H, Sherlock S 
(1980): Late results of the Royal Free Hospital 
prospective controlled trial of prednisolone therapy in 
hepatitis B surface antigen negative chronic active 
hepatitis. Gut, 21(1):78-83. 

28.Maggiore G, Bernard O, MHadchouel M, 
Hadchouel P, Odievre M, Alagille D (1984): 
Treatment of autoimmune chronic active hepatitis in 
childhood. J Pediatr., 104(6):839-44. 

29.Alvarez F, Ciocca M, Cafiero-Velasco C, 
Ramonet M, de Davila MT, Cuarterolo M et al. 
(1999): Short-term cyclosporine induces a remission 
of autoimmune hepatitis in children. J hepatol., 
30(2):222-27. 

30.Cuarterolo M, Ciocca M, Velasco CC, Ramonet 
M, González T, López S et al. (2006): Follow-up of 
children with autoimmune hepatitis treated with 
cyclosporine. J Pediatr Gastroenterol Nutr., 
43(5):635-39. 

31.Aw MM, Dhawan A, Samyn M, Bargiota A, 
Mieli-Vergani G (2009): Mycophenolate mofetil as 
rescue treatment for autoimmune liver disease in 
children: a 5-year follow-up. J hepatol., 51(1):156- 
60. 


